Homework 

Structural VAR

Theoretical part:

1. Identification problem

Suppose the structural form is

· Bivariate

· Of the 2nd order

· With all zero intercepts

· with symmetric covariance matrix Cov(εt)=D.
How many unique parameters has the SVAR?

How many unique parameters has the reduced form VAR?

How many restrictions on the structural parameters should be imposed to identify structural model from its reduced form? 

Can you derive the general formula (in terms of n and p) for SVAR and VAR unique parameters and number of restriction needed?

Key:

To make life easier, you can write given SVAR as following:
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and the reduced form
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	Parameters in
	SVAR
	VAR

	
	General case
	Given
	General case
	Given

	1.Intercept
	n
	0
	n
	0

	2.Coefficient matrixes
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	3.Covariance matrix (symmetric)
	
[image: image5.wmf]2

/

)

1

(

+

n

n


	3
	
[image: image6.wmf]2

/

)

1

(

+

n

n


	3

	Total
	Sum(1:3)
	15
	Sum(1:3)
	11


There are 3*4+3 =15 unique parameters in given SVAR. There are 2*4+3=11 unique parameters in VAR. Number of restriction needed equals the difference between SVAR and VAR unique parameters 15-11=4, or 
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n

in general case.
Recommended reading: Soderlind Paul, Notes for Econometrics First year Ph D Course at SDPE, June 2002, p.136
 2. A Simple Keynesian Model
Consider a well-known simplified theoretical model of an economy. Let C denote aggregate real consumption, Y is a real national income, and I is a real investment. Then the equation 

Y=C+I 





(1) 

corresponds to the equilibrium condition and 

C=f(Y) 





(2) 

is the Keynesian consumption function. 

Assume:

1/ I to be generated autonomously with respect to the consumption decision, 

2/ linearity of the consumption function,

3/ inertia as well as a response to autonomous shocks of investment.

A. Construct an econometric model of three main components, using the theoretical model and assumptions as a foundation.

B. Write down the bivariate structural VAR model.

C. Find the first order vector autoregression representation of the model.

D. What restrictions should be imposed on parameters for the model to be stationary?

E. Assume intercepts are both zero. Write down the Vector Moving Average and impulse response function representation of the model. What do the coefficients obtained mean?

Key:

A. Construct an econometric model of three main components, using the theoretical model and assumptions as a foundation. 

1. Equation (1) holds as a measurement identity in the national accounts, its empirical counterpart is 
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(1a)

2.Use the assumption on linearity of consumption and add a disturbance to get the empirical counterpart:
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(3)

3. Use mentioned above assumptions on investment function to get: 
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(4)

B. Write down the bivariate structural VAR model. 

Substitute equation (3) for Ct into Yt (1a) to get: 
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Putting this equation together with equation (4), the model can be written as a structural VAR:
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(5)
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C. Find the first order vector autoregression representation of the model.

The VAR form 
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 is found by premultiplying (5) by 
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. Assume it exists (β≠1): 
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D. What restrictions should be imposed on parameters for the model to be stationary?

First find the eigenvalues of A.
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The model is stationary when eigenvalues of A are all less than 1 in modulus.

Thus, the model is stable when 
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E. Assume intercepts are both zero. Write down the Vector Moving Average and impulse response function representation of the model. What do the coefficients obtained mean?

Assuming we have no intercept, the VMA for our model is
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Substituting ut=
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εt into VMA gives structural moving average representation of the model:
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 EMBED Equation.3  [image: image32.wmf]...
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At time t+s:
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Impulse response coefficients summarize how unit impulses of the structural shocks at time t impact the level of dependent variables at time t + s for different values of s. For example, for s=2, impulse response of investment at (t+2) to unit structural shock ε2,t at time t is 
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Recommended reading:

Davidson, James. Econometric theory. Chapter 4.2. VAR(1) process. Blackwell Publishers, 2000, p.64-65
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